SPECIFICATION 



TO ALL WHOM IT MAY CONCERN: 

BE IT KNOWN THAT I, TATSUYA FUKUNISHI, a 
citizen of Japan residing at Kanagawa, Japan have 
invented certain new and useful improvements in 

SECONDARY BATTERY CONTROL CIRCUIT 

of which the following is a specification:- 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a charge- 
discharge control technology of a secondary battery 
using lithium ion or lithium polymer, or a battery pack 
including the secondary battery, which is used in a 
portable device such as a cellular phone, a laptop 
computer or a portable videotape recorder with a built- 
in camera. 

More particularly, the present invention 
relates to a secondary-battery control circuit, a 
battery pack including the secondary-battery control 
circuit and a portable device using the battery pack, 
wherein the secondary-battery control circuit is 
suitable to a battery management system having a 
remaining-charge indicating IC . (Integrated Circuit) used 
for indicating a remaining charge, or a resetting IC 
used for resetting the battery management system when a 
power source has a predetermined voltage, the IC being a 
typical SBM (Smart Battery Management) . 

2. Description of the Related Art 

A lithium-ion or lithium-polymer secondary 
battery is widely used in various areas of technologies 
such as portable devices including a cellular phone, a 
laptop computer, and a videotape recorder with a built- 



in camera. The secondary battery is often used as a 
battery system, by being combined with a remaining- 
charge indicating IC that indicates a remaining charge 
of the secondary battery, or a resetting IC that 
monitors a source voltage of the battery system and 
outputs a reset signal resetting the battery system when 
the source voltage becomes a predetermined voltage. 

FIG. 1 is a circuit diagram showing a related 
art of the battery system described above. The related- 
art battery system shown in FIG. 1 includes a secondary 
battery 201, a protection circuit 202, a system terminal 
203, cutoff switches 204 and 204'. The protection 
circuit 202 controls charge and discharge of the 
secondary battery, and protects the secondary battery 
from a damage caused by overcharge. -The system terminal 
203 is a terminal connected to a system that includes 
load circuits such as a re-charger, the remaining-charge 
indicating IC, and the resetting IC. The cutoff 
switches 204 and 204' are FETs (Field Effect 
Transistors) that cut off a charging or discharging path 
between the secondary battery and the above-described 
system including the re-charger and various load 
circuits, when the secondary battery is over-charged or 
over-discharged . 

The protection circuit 202 (the secondary- 
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battery control circuit 2) has a function to cancel a 
charging operation carried out by the re-charger, by 
turning off the cutoff switch 204 (4) , in a case of 
detecting an abnormal condition such as overcharge of 
5 the secondary battery, over-discharge of the secondary 
battery or an excess current while one of secondary 
batteries is being charged or discharged. Alternatively, 
the protection circuit 202 (the secondary-battery 
control circuit 2) has a function to cancel a power 

O 

■;2 10 supply, for instance, a voltage and a load current, from 

in the secondary battery to the system, in the case of 

H detecting the abnormal condition while one of the 

□ 

if! secondary batteries is being charged or discharged. 

ii 

□ According to the above-described functions of 

m 

p 15 the protection circuit 202 (the secondary-battery 

k E 

p control circuit 2) , the related-art battery system shown 

ii 

in FIG. 1 prevents destruction of the secondary battery 
and a circuit on the system side. 

On other hand, in the case in which the power 

20 supply from the secondary battery to the system is cut 
off, the system must select a unit among a plurality of 
units, and stop an operation of the unit, in accordance 
with a reason for the power supply being cut off. Thus, 
the system must use a circuit consisting of external 

2 5 components for providing the power supply to the 
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plurality of units selectively. 

The above-described related art has problems 
described below. 

The remaining-charge indicating IC and the 
5 resetting IC among various units provided in the battery 
system must operate until a remaining voltage of the 
secondary battery becomes less than the lowest 
operational voltages of units other than the remaining- 
t ^ charge indicating IC and the resetting IC, because of 

10 their functions. 
*n However, in a related-art technology, the 

power supply from the secondary battery to all the 

tssa- 

ifl circuits including the remaining-charge indicating IC 

p and the resetting IC is cut off, when the overcharge, 

I fs 
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Q 15 the over-discharge or the excess current is detected, 

Q even in a case in which the remaining voltage of the 

secondary battery is higher than the lowest operational 
voltages of the units other than the remaining-charge 
indicating IC and the resetting IC. Consequently, the 
20 remaining-charge indicating IC and the resetting IC 
cannot function appropriately. 

To solve the above-described problem, the 
related-art battery system shown in FIG. 1 takes steps 
to supply the power from the secondary battery to the 
25 remaining-charge indicating IC and the resetting IC 



selectively by use of the external components. Recently, 
portable devices using the secondary battery have become 
small and thin, as well as their prices have reduced. 
Usage of the related-art battery system using the 
external components cannot avoid increases in a total 
mounting area of the battery system and a production 
cost . 

According to the related-art battery system as 
described above/ the power supply from the secondary 
battery to the system is cut off when the overcharge, 
the over-discharge,, or the excess current is detected. 
The battery system using the lithium-ion or lithium- 
polymer secondary battery is demanded to control 
monitoring of a voltage condition of the secondary 
battery in detail, for instance, an overcharging or 
over-discharging condition, because of characteristics 
of the battery pack. On the other hand, the battery 
system is demanded to continue operations performed by 
the remaining-charge indicating IC or the resetting IC 
while monitoring a current condition such as the excess 
current . 

The related-art battery system utilizes a 
method of using the external components, in order to 
satisfy the above-described demands from the system side. 
However, according to such a method, the number of the 
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external components increases, and reliability of the 
system decreases. Additionally, accuracy of setting 
values related to a power-source cutoff setting for the 
remaining-charge indicating IC and the resetting IC is 
5 hardly improved, and flexibility of setting the values 
is low, in the case of providing the external components 
for satisfying the above-described demands, compared to 
a case of including such components satisfying the 
r ^ above-described demands within the system. 

S 10 

SUMMARY OF THE INVENTION 

Accordingly, it is a general object of the 
present invention to provide a secondary-battery control 
y circuit. A more particular object of the present 

1:0 

□ 15 invention is to provide a secondary-battery control 

O circuit, a battery pack including the secondary-battery 

U 

control circuit, and a portable device including the 
battery pack, the secondary-battery control circuit 
including a circuit that is an external component in a 

20 related-art secondary-battery control circuit, in a 
protection circuit of the secondary-battery control 
circuit, thereby reducing a total mounting area and a 
cost of the secondary-battery control circuit, and 
increasing reliability of the secondary-battery control 

25 circuit and accuracy of setting values. 
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Another object of the present invention is to 
provide a secondary-battery control circuit that 
includes a power-supply path to a system other than a 
related-art power-supply path to the system, thereby 
5 increasing accuracy and flexibility of setting values. 

The above-described objects of the present 
invention are achieved by a secondary-battery control 
circuit, including a first path supplying a first load 
current from one or more secondary batteries connected 
m 10 in series or parallel, to a system, and including a 

first cutoff switch; and a second path supplying a 
second load current from the one or more secondary 

ws batteries to the system, wherein the first cutoff switch 

it 

W is turned off if a voltage of the one or more secondary 

in 

O 15 batteries is lower than a first predetermined voltage, 

□ or if the first load current is greater than a 

predetermined current, thereby cutting off the first 
load current to the system. 

The above-described objects of the present 
20 invention are also achieved by a battery pack, including 
one or more secondary batteries connected in series or 
parallel; and a secondary-battery control circuit, 
wherein the secondary-battery control circuit includes a 
first path supplying a first load current from the one 
2 5 or more secondary batteries to a system, and including a 
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first cutoff switch; and a second path supplying a 
second load current from the one or more secondary 
batteries to the system, wherein the first cutoff switch 
is turned off if a voltage of the one or more secondary 
5 batteries is lower than a first predetermined voltage, 
or if the first load current is greater than a 
predetermined current, thereby cutting off the first 
load current to the system. 

The above-described objects of the present 
10 invention are also achieved by a portable device 

including a battery pack: that includes one or more 
secondary battery connected in series or parallel, and a 
secondary-battery control circuit; and a load circuit 

Si 

O supplied with a load current from the battery pack, 

O 15 wherein the secondary-battery control circuit includes a 

□ first path supplying a first load current from one or 

more secondary batteries connected in series or parallel 
to a system, and including a first cutoff switch; and a 
second path supplying a second load current from the one 
20 or more secondary batteries to the system, wherein the 
first cutoff switch is turned off if a voltage of the 
one or more secondary batteries is lower than a first 
predetermined voltage, or if the first load current is 
greater than a predetermined current, thereby cutting 
25 off the first load current to the system. 
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In a related-art secondary-battery control 
circuit, a circuit, which is used for supplying the 
power from a secondary battery to units such as a 
remaining-charge indicating IC and a resetting IC on a 
system side selectively, is provided as an external 
component. On the other hand, according to the present 
invention, reduction of the total mounting area and the 
cost of the secondary-battery control circuit is 
achieved by including such a circuit in the secondary- 
battery control circuit. Additionally, reliability of 
the secondary-battery control circuit and accuracy of 
setting values are improved by including the circuit in 
the secondary-battery control circuit. 

Additionally, by providing another power 
supply path (the second path) in addition to a related- 
art power supply path (the first path) to the system 
including units such as the remaining-charge indicating 
IC and the resetting IC, in the secondary-battery 
control circuit, the secondary-battery control circuit 
can improve the accuracy and the flexibility of the 
setting values. 

Other objects, features and advantages of the 
present invention will become more apparent from the 
following detailed description when read in conjunction 
with the accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a circuit diagram showing a related- 
art battery system; 

FIG. 2 is a circuit diagram showing a 
5 secondary-battery control circuit according to the 
present invention ; 

FIG. 3 is a circuit diagram showing an 
operation performed by the secondary-battery control 
^ circuit in a case of charging a secondary battery; 

j;^ 3 10 FIG. 4 is a circuit diagram showing an 
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operation performed by the secondary-battery control 
circuit in a case of discharging the secondary battery; 



FIG. 5 is a circuit diagram showing a 
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in and 
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D 15 structure of a protection circuit shown in FIGS. 2, 3 

if? 

O and 4 . 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

A description will now be given of preferred 
20 embodiments of the present invention, with reference to 
the accompanying drawings . 

FIG. 2 is a circuit diagram showing a 
secondary-battery control circuit according to the 
present invention. The secondary-battery control 
25 circuit shown in FIG. 2 includes a secondary battery 1, 
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a protection circuit 2, a system terminal 3 (a system 
terminal n b") , a system terminal 4 (a system terminal 
w a") , a first cutoff switch 5, and a second cutoff 
switch 6 (a FET 61) . The first cutoff switch includes a 
5 FET 51 and a FET 52. 

In the present invention, it is assumed that 
the secondary battery 1 includes one or more lithium-ion 
or lithium-polymer batteries connected in series, 
parallel, or a mixture of series and parallel. FIG. 2 
10 shows the case in which the plurality of lithium-ion or 
lithium-polymer batteries are connected in series. The 
first cutoff switches, that are the FET 51 and the FET 
52 , are connected in series between a terminal of the 
secondary battery 1 having the highest potential, and 
O 15 the system terminal "a". The second cutoff switch 6 

•IE? 

p (the FET 61) is connected between the terminal of the 

secondary battery 1 and the system terminal "b" . In the 
present invention, a FET (Field Effect Transistor) is 
used as the first cutoff switches 51 and 52, and the 

20 second cutoff switch 61. 

The sys/tem terminal "a" is connected to units 
or circuits such as a re-charger, to which a power 
supply can be cut off in a case in which overcharge of 
the secondary battery 1, over-discharge of the secondary 

25 battery 1, or an excess current is detected. The system 
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terminal w b" is connected to units, for example, a 
remaining-charge indicating IC and a resetting IC that 
must keep operating even if a remaining charge of the 
secondary battery 1 becomes lower than the lowest 
5 operational voltage of the units connected to the system 
terminal w a" . 

A description will now be given of operations 
performed by the secondary-battery control circuit in 
m the cases of charging and discharging the secondary 

E.-J: 

10 battery 1. FIG. 3 is a circuit diagram showing the 

in 
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operation performed by the secondary-battery control 
circuit in the case of charging the secondary battery 1 . 
FIG. 4 is a circuit diagram showing the operation 
performed by the secondary-battery control circuit in 

l n 

1:3 15 the case of discharging the secondary battery 1. In 

Q addition, FIG. 5 is a circuit diagram showing a 

structure of the protection circuit 2 shown in FIGS. 2, 

3 and 4. 

The protection circuit 2 shown in FIG. 5 
20 includes standard-voltage generating circuits (standard 
voltage circuits) 101, 105 and 107, sense-voltage 
generating circuits (sense voltage circuits) 102, 106 
and 108, an overcharge detecting unit 103, an over- 
discharge detecting unit 104, logic gates (logical 
25 addition gates) 109, 110, 115 and 116, logic circuits 



Ill, 112, 113, 114 and 117, delay circuits Dl through D5 , 
and a plurality of comparators C. 

The cutoff voltage of the first cutoff switch 
5 (the FETs 51 and 52) connected to the system terminal 
"a" is specified by the standard-voltage generating 
circuits 101 and 107. Additionally, the cutoff voltage 
of the second cutoff switch 6 (the FET 61) connected to 
the system terminal "b" is specified by the standard- 
voltage generating circuit 105. 

In the charging operation shown in FIG. 3, a 
re-charger 7 is connected between the system terminal 
"a" and a ground voltage GND. Additionally, a 
remaining-charge indicating IC 9 and a resetting IC 10 
are connected between the system terminal "b" and the 
ground voltage GND. On the other hand, in the 
discharging operation shown in FIG. 4, a load circuit 8 
is connected between the system terminal "a" and the 
ground voltage GND. Additionally, the remaining-charge 
indicating IC 9 and the resetting IC 10 are connected 
between the system terminal "b" and the ground voltage 
GND. 

A description will initially be given of an 
operation performed by the secondary-battery control 
circuit in the case of charging the secondary battery 1, 
with reference to FIG. 3. When the re-charger 7 is 
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connected to the system terminal w a", a charging current 
flows from the re-charger 7 to the secondary battery 1, 
and, then, the secondary battery 1 starts being charged. 
In a case in which a voltage of the secondary battery 1 
is higher than the cutoff voltage of the second cutoff 
switch 6 (the FET 61) , the remaining-charge indicating 
IC 9 and the resetting IC 10 keep operating, which have 
been connected to the system terminal "b" before the re- 
charger 7 is connected to the system terminal "a" . 

In a case in which the voltage of the 
secondary battery 1 is lower than the cutoff voltage of 
the second cutoff switch 6, the second cutoff switch 6 
is turned off. However, when the voltage of the 
secondary battery 1 exceeds the cutoff voltage of the 
cutoff switch 6 as the secondary battery 1 is charged, 
the second cutoff switch 6 is turned on. In detail, in 
a case in which a comparator C determines that a voltage 
at the system terminal w b" detected by the sense-voltage 
generating circuit 106 is higher than a standard voltage 
generated by the standard-voltage generating circuit 105, 
a signal indicating that the voltage at the system 
terminal "b" is higher than the standard voltage is 
supplied through the delay circuit D5 and the logic 
circuit 117, to the second cutoff switch 6. 
Consequently, the second cutoff switch 6 is turned on. 
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Accordingly , a voltage is supplied from the 
secondary battery 1 through the second cutoff switch 6 
and the system terminal w b" , to the remaining-charge 
indicating IC 9 and the resetting IC 10, and, then, the 
5 remaining-charge indicating IC 9 and the resetting IC 10 
start operating. Thus, processes such as a system 
startup process and a process to calculate and display a 
voltage capacity of the secondary battery 1 are 
performed. 

O 

iO 10 If the secondary battery 1 is charged 



continuously, and becomes overcharged, in other words, 



| :S 2, if the overcharge detecting unit 103 determines that the 

P 

[n voltage of the secondary battery 1 detected by the 

_i==s sense-voltage generating circuit 102 is higher than the 

I ft 

]« 15 standard voltage generated by the standard-voltage 

generating circuit 101, a signal indicating the 
overcharge of the secondary battery 1 is supplied 
through the logic gate 109, the delay circuit Dl, the 
logic circuit 111 and the logic gate 116, to the first 
20 cutoff switch 5 (the FET 52) . Consequently, the first 
cutoff switch 5 (the FET 52) is turned off. A power- 
supply path between the secondary battery 1 and the 
system terminal "a" is cut off, since the first cutoff 
switch 5 (the FET 52) is turned off. 
25 However, the secondary battery 1 continues 
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supplying the power to the remaining-charge indicating 
IC 9 and the resetting IC 10 that are connected to the 
system terminal w b" , through the second cutoff switch 6 
that is independent of the first cutoff switch 5 having 
been turned off. Accordingly, the processes such as the 
process to calculate and display the voltage capacity of 
the secondary battery 1 are performed normally. It 
should be noted that the FET 51 of the first cutoff 
switch 5 is turned on during the above-described 
operation . 



operation performed by the secondary-battery control 
circuit in the case of discharging the secondary battery 
1, with reference to FIG. 4. By setting the cutoff 
voltage of the second cutoff switch 6 (the FET 61) less 
than that of the first cutoff switch 5 (the FET 51) , the 
load circuit 8 is electrically connected to the system 
terminal "a". Consequently, the discharging operation 
of the secondary battery 1 starts. If the secondary 
battery 1 is discharged for a certain period, and the 
voltage of the secondary battery 1 becomes less than the 
cutoff voltage of the first cutoff switch 5 (the FET 51) 
the first cutoff switch 5 (the FET 51) is turned off. 
In detail, if the discharge detecting unit 104 
determines that the voltage of the secondary battery 1 



A description will now be given of an 



detected by the sense-voltage generating circuit 102 is 
less than the standard voltage generated by the 
standard-voltage generating circuit 101, a signal 
indicating that the voltage of the secondary battery 1 
is less than the standard voltage is supplied through 
the logic gate 110, the delay circuit D2 , the logic 
circuit 112 and the logic gate 115, to the first cutoff 
switch 5 (the FET 51) . Consequently, the first cutoff 
switch 5 (the FET 51) is turned off. 

Accordingly, the power supply from the 
secondary battery 1 to the load circuit 8 is stopped. 
However, the second cutoff switch 6 (the FET 61) is 
still turned on, since the cutoff voltage of the second 
cutoff switch 6 (the FET 61) is less than that of the 
first cutoff switch 5 (the FET 51). Thus, the 
remaining-charge indicating IC 9 and the resetting IC 10 
connected to the system terminal "b" continues operating, 
and, for instance, performs the process to calculate and 
display the voltage capacity of the secondary battery 1. 

Subsequently, when the discharging process of 
the secondary battery 1 continues, and the voltage of 
the secondary battery 1 becomes less than the cutoff ' 
voltage of the second cutoff switch 6 (the FET 61) , the 
second cutoff switch 6 (the FET 61) is turned off. 
Consequently, the remaining-charge indicating IC 9 and 
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the resetting IC 10, which are connected through the 
system terminal "a" to the second cutoff switch 6 (the 
FET 61) , cannot be supplied with the power from the 
secondary battery 1, and stop operating. It should be 
5 noted that the FET 52 of the first cutoff switch 5 is 
turned on during the above-described operation. 

A description will now be given of an 
operation performed by the secondary-battery control 
circuit when detecting an excess current. In a case in 
v3 10 which an excess current whose value being higher than 

l:"8 

ifi charge/discharge excess-current setting values pre- 

fix 

e 

M- determined in the protection circuit 2 flows through the 

D 

ifi secondary battery 1 or the first cutoff switch 5, the 



first cutoff switch (the FET 51 or the FET 52) is turned 

3 15 off. In detail, if it is determined, by comparing the 

n 

standard voltage generated by the standard-voltage 
generating circuit 107 and the voltage detected by the 
sense-voltage generating circuit 108, that the excess 
current flows while the secondary battery 1 is being 
20 charged, a signal is supplied to the first cutoff switch 
5 (the FET 52) through the delay circuit D3 , the logic 
circuit 113 and the logic gate 116, indicating that the 
excess current flows while the secondary battery 1. is 
being charged. Consequently, the first cutoff switch 5 
25 (the FET 52) is turned off. 
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On the other hand, if it is determined, by 
comparing the standard voltage generated by the 
standard-voltage generating circuit 107 and the voltage 
detected by the sense-voltage generating circuit 108, 
5 that the excess current flows while the secondary 

battery 1 is being discharged, a signal is supplied to 
the first cutoff switch (the FET 51) through the delay 
circuit D4 , the logic circuit 114 and the logic gate 115, 
indicating that the excess current flows while the 

O 

*>u 10 secondary battery 1 is being discharged. Consequently, 

i;o 

!,fi the first cutoff switch 5 (the FET 51) is turned off. 

H In other words, if the excess current flows 

D 

i,0 while the secondary battery 1 is being charged, a path 

□ between the secondary battery 1 and the re-charger 7 is 

m 

j : 2 15 cut off because of the FET 52 being turned off. On the 

A 

p other hand, if the excess current flows while the 

secondary battery 1 is being discharged, a path between 
the secondary battery 1 and the load circuit 8 is cut 
off because of the FET 51 being turned off. Accordingly, 
20 the battery system is protected from damages caused by 
the excess current. 

However, the second cutoff switch 6 is not 
turned off as long as the voltage of the secondary 
battery 1 is higher than the cutoff voltage of the 
25 second cutoff switch 6 (the FET 61) even if the excess 
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current is detected. Thus, the power supply from the 
secondary battery 1 to the system terminal "b" is not 
stopped, and the remaining-charge indicating IC 9 and 
the resetting IC 10 continues operating normally. 



plurality of secondary batteries, each of the. standard- 
voltage generating circuit 101, the sense-voltage 
generating circuit 102, the overcharge detecting unit 
103 and the over-discharge detecting unit 104 has a 
structure to achieve the above-described functions for 
each secondary battery included in the secondary battery 
1. For instance, if the plurality of secondary 
batteries are connected in series in the secondary 
battery 1, the overcharge detecting unit 103 or the 
over-discharge detecting unit 104 compares a voltage of 
each secondary battery detected by the sense-voltage 
generating circuit 102, with a standard voltage 
generated by the standard-voltage generating circuit 101 
for each secondary battery. If the overcharge detecting 
unit 103 or the over-discharge detecting unit 104 
detects at least an overcharged secondary battery or an 
over-discharged secondary battery among the plurality of 
the secondary batteries, the FET 52 or the FET 51 is 
turned off respectively through the logic gates 109 and 



If the secondary battery 1 includes a 
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Additionally , FIG. 5 shows a pair of the 
standard-voltage generating circuit 101 and the sense- 
voltage generating circuit 102, and a pair of the 
standard-voltage generating circuit 107 and the sense- 
5 voltage generating circuit 108, for the purpose of 

simplifying FIG. 5. However, in detail, two pairs of 
the standard-voltage generating circuit 101 and the 
sense-voltage generating circuit 102, and two pairs of 
the standard-voltage generating circuit 107 and the 

p 

iQ 10 sense-voltage generating circuit 108 are provided in the 

E0 

111 protection circuit 2 . One pair of the standard-voltage 

!:=!= generating circuit 101 and the sense-voltage generating 

b 

\j\ circuit 102 is used for detecting the overcharge of the 

i'3 secondary battery 1, and the other pair of the standard- 

's 15 voltage generating circuit 101 and the sense-voltage 

i generating circuit 102 is used for detecting the over- 

discharge of the secondary battery 1. On the other hand, 
one pair of the standard-voltage generating circuit 107 
and the sense-voltage generating circuit 108 is used for 
20 detecting the excess current while the secondary battery 
1 is being charged, and the pair of the standard-voltage 
generating circuit 107 and the sense-voltage generating 
circuit 108 is used for detecting the excess current 
while the secondary battery 1 is being discharged. 
25 In a related-art battery system or secondary- 
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battery control circuit, a circuit, which is used for 
supplying the power from a secondary battery to units 
such as a remaining-charge indicating IC and a resetting 
IC on a system side selectively, is provided as an 
5 external component. On the other hand, according to the 
present invention, reduction of the total mounting area 
of the battery system and the cost is achieved by 
including such a circuit in the secondary-battery 
control circuit. Additionally, reliability of the 

£3 

i,3 10 protection circuit and accuracy of setting values are 

in improved by including the circuit in the protection 

U: circuit. 
□ 

\j\ Additionally, by providing another power 

q supply path in addition to a related-art power supply 

jig 15 path to the system including units such as the 

remaining-charge indicating IC and the resetting IC, in 
* :sa the secondary-battery control circuit, the secondary- 

battery control circuit can improve the accuracy and the 
flexibility of the setting values. 
20 Further, in the case of detecting the 

overcharge of the secondary battery, or the excess 
current while the secondary battery is being charged or 
discharged, the secondary-battery control circuit can 
achieve a system reset operation and an operation to 
25 display the voltage capacity of the secondary battery, 



by use of the remaining-charge indicating IC and the 
resetting IC . 

Additionally , by including the secondary- 
battery control circuit according to the present 
invention in a battery pack, and the battery pack in a 
portable device, the battery pack and the portable 
device can achieve the reduction of the total mounting 
areas of the battery pack and the portable device, and 
the reduction of the costs. Such a battery pack and a 
portable device can further improve the reliability of 
the battery pack and the portable device, and the 
accuracy of the setting values, by including the circuit, 
which is an external component in the related-art 
secondary-battery control circuit, in the protection 
circuit of the secondary-battery control circuit 
according to the present invention. 

The above description is provided in order to 
enable any person skilled in the art to make and use the 
invention and sets forth the best mode contemplated by 
the inventors of carrying out the invention. 

The present invention is not limited to the 
specially disclosed embodiments and variations, and 
modifications may be made without departing from the 
scope and spirit of the invention. 

The present application is based on Japanese 
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Priority Application No. 2000-142884, filed on May 16, 
2000, the entire contents of which are hereby 
incorporated by reference. 



